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industrially-produced	 TFAs	 from	 the	 food	 supply	 in	 keeping	 with	 the	 priority	 targets	 of	 the	
World	 Health	Organization	 (WHO)	 for	 2019-2023.	We	 reviewed	 the	 TFA	 content	 reported	 in	
industrially	 produced	 foods	 and	 discuss	 the	 regulatory	 landscape	 for	 TFAs,	 to	 facilitate	 the	
required	 policy	 changes	 in	 Pakistan	 and	 ultimately	 eliminate	 the	 TFA	 burden	 from	 industrial	
food	products.	The	study	components	include	review	of	published	research	and	product	labels	
as	 well	 as	 review	 of	 prevailing	 food	 regulations	 for	 TFA-related	 information.	 A	 set	 of	
recommendations	 was	 also	 prepared	 to	 eliminate	 TFAs	 from	 Pakistan	 after	 national	






actions	 towards	 replacement	 of	 traditional	 vanaspati	 ghee/bakery	 fats	 with	 healthier	
alternatives;	 (2)	 develop	 and	 implement	 best	 regulatory	 practices	 in	 line	 with	 WHO	















Large	 population-based	 studies	 on	 the	 prevalence	 of	 NCDs	 in	 Pakistan	 are	 lacking;	 however,	
smaller	surveys	have	shed	light	on	the	burden	they	pose.	Per	2013	estimates,	the	numbers	of	
individuals	 affected	 by	 these	 conditions	 are	 staggering.	 More	 than	 40	 million	 (of	 the	 total	
population	of	182	million)	individuals	in	Pakistan	suffer	from	high	blood	pressure,	whereas	32	
million	 suffer	 from	 heart	 disease,	 24	 million	 from	 obesity,	 18	 million	 from	 high	 cholesterol	
levels,	and	8	million	from	diabetes.4	Among	major	NCDs,	cardiovascular	diseases	are	the	leading	
cause	 of	mortality	 (29%	 in	 2016).	Modifiable	 risk	 factors,	 such	 as	 physical	 inactivity,	 tobacco	
use,	harmful	use	of	alcohol,	and	high	dietary	intake	of	sugar,	salt,	saturated	and	TFA	are	major	
causes	of	 cardiovascular	diseases.	Despite	 the	 fact	 that	 there	exist	 strong	association	of	high	









total	energy	 intake)	 is	associated	with	an	 increased	risk	of	coronary	heart	disease	events	and	
mortality.	Globally,	 industrially	produced	TFA	causes	an	estimated	540,000	deaths	each	year.6	
WHO	therefore	recommends	TFA	daily	intake	less	than	1%	of	total	daily	energy	or	<2%	of	total	
fat	 in	 all	 fats,	 oils	 and	 food	 products.	 However	 it	 is	 alarming	 that	 TFA	 intake	 data	 based	 on	
Bayesian	 hierarchical	 imputation	 model	for	 countries	 under	 the	 service	 area	 of	 the	 WHO	
Regional	 Office	 for	 the	 Eastern	 Mediterranean	 shows	 that	 these	 have	 highest	 per	 capita	





Moreover	high	 intake	of	 indigenous	 fried	 foodstuff	 and	 commercial	 bakery	products	 carrying	
fat	rich	in	TFA	as	an	ingredient	are	the	other	factors	responsible	for	high	TFA	intake	in	Pakistan.	
Thus	 elimination	 of	 industrially	 produced	 TFA	 is	 achievable	 through	 two	 policy	 options	
recommended	by	WHO	i.e.	ban	on	partially	hydrogenated	fat	or	limit	of	TFA	<2%	of	total	fat	in	
all	fats	and	food	products.	During	the	past	decade,	several	countries	have	virtually	eliminated	
industrially	 produced	TFA	 from	 the	 food	 supply	 through	 implementation	of	 systematic	 policy	
actions	and	monitoring	programs.9	The	REPLACE	package	issued	by	WHO	in	May	2018	serves	as	
a	 roadmap	 for	 countries	 to	 implement	 actions	 to	 reduce	 and	 eliminate	 industrially-produced	
















research	 on	 prevalence	 of	 TFA	 in	 fat	 products,	 3)	 published	 research	 on	 TFA	 content	 in	
industrially	 produced	 diets	 in	 Pakistan,	 4)	 TFA	 content	 on	 food	 products	 label,	 5)	 analysis	 of	
regulatory	 landscape	 for	 TFA	 control	 in	 the	 country.	 	 A	 set	 of	 recommendations	 based	 on	




e.g.	 hydrogenated	 fats,	 oils,	 and	 margarines.	 Import	 data	 for	 each	 tariff	 code,	 carrying	










of	 research	 publications	 was	 that	 they	 took	 into	 account	 Pakistani	 fat	 and	 oil	 products	 and	
industrially	 produced	 diets,	 in	 peer-reviewed	 journals	 during	 last	 20	 years.	 The	 articles	were	




the	 packages’	 rear	 or	 side	 panel.	 Supermarkets	 in	 Karachi	 15	 in	 number	 having	 maximum	
number	of	 local	 food	products	on	sale	were	visited	to	retrieve	products’	 label	data	on	TFA.	A	
















A	 national	 multisectoral	 workshop	 was	 conducted	 on	 “Consultation	 on	 Assessment	 of	 TFAs	
(NCD	 related	 Diet	 risk	 factors)	 intake	 and	 content	 in	 Foods”	 in	 April	 2019	 in	 Islamabad.	
Stakeholders	 from	 various	 sectors,	 i.e.,	 health,	 education,	 regulatory	 bodies,	 academia	 and	
WHO	 actively	 participated	 in	 developing	 a	 consensus	 on	 monitoring	 and	 regulatory	
framework/measures	 for	 TFA	 elimination	 in	 Pakistan.	 Steps	 to	 harmonize	 food	 standards	 on	
TFA	 in	 the	 country	were	 also	 identified.	 A	 set	 of	 recommendations	 on	 these	 aspects	 of	 TFA	
elimination	 from	 Pakistan	 has	 been	 reported	 in	 the	 text.	 This	 is	 in	 line	 to	 strategic	 actions	







4	 million	 tons	 (translating	 into	 a	 market	 size	 of	 over	 500	 billion	 Pak	 Rupees.	 Given	 the	
demographic	 profile	 of	 the	 country,	 vanaspati	 ghee	 accounts	 for	 approximately	 70%	 of	 the	
market	while	 cooking	oil	 contributes	30%	of	 sales.	Around	65%	of	 the	 vegetable	oil	 usage	 in	
country	both	in	domestic	and	industrial	use	has	been	attributed	to	palm	oil	compared	with	35%	







average	 of	 28	 kg/year	 (2015-16).	 Local	 production	 of	 edible	 oil	 (cotton	 seed/rape	
seed/sunflower	 seed/canola	 oil)	 was	 reported	 at	 10%	 of	 the	 total	 demand.	 The	 rest	 of	 the	
demand	 is	 being	 fulfilled	 by	 import	 of	 oils.	 Palm	 oil	 is	 the	 major	 raw	material,	 followed	 by	
soybean,	 sunflower,	 and	 canola.12	 Analysis	 of	 the	 country’s	 import	 data	 shows	 that	 value	 of	






During	 the	 last	 two	 decades,	 a	 number	 of	 studies	 have	 been	 conducted	 to	 determine	 TFA	
content	in	fat	and	oil	products	available	for	Pakistani	consumers.	The	TFA	content	reported	in	
these	studies	are	presented	in	Table	1.		
A	 study	was	 carried	 out	 by	 Bhanger	 and	 Farooq	 in	 2004	 on	 fatty	 acid	 composition	 and	 TFA	
contents	 in	 oil	 and	 ghee	 products	 marketed	 in	 Pakistan.	 Thirty-four	 vanaspati	 ghee,	 11	
shortenings,	and	11	margarines	were	analyzed.	 	 It	was	revealed	that	a	group	of	ghee	samples	
with	a	high	 level	of	palmitic	acid	(>40%)	and	 low	level	of	stearic	acid	(<8%)	carried	 lower	TFA	
content,	 i.e.,	 14.24%	 than	 another	 group	 of	 ghee	 samples	 with	 a	 low	 level	 of	 palmitic	 acid	







margarines	were	also	analyzed,	and	 it	was	noted	that	popular	 table	margarines	carried	a	 low	
level	of	TFA,	e.g.,	1.60%	whereas	some	samples	of	margarine	brands	had	high	TFA	values	up	to	
23.10%.	13	











practices	 in	 place	 to	 manufacture	 margarine	 in	 Pakistan.	 Around	 ten	 samples	 of	 popular	
margarine	 brands	 available	 in	 Hyderabad	 were	 investigated	 by	 Kandhro	 et	 al.	 (2008).	 The	
authors	 reported	 that	 palmitic	 acid	 was	 dominantly	 present	 in	 all	 margarine	 samples	 at	 the	
level	of	16.90	to	33.80%.	This	indicates	that	palm	oil	is	being	used	abundantly	as	raw	material	in	








A	 study	 was	 conducted	 in	 2009	 to	 estimate	 TFA	 content	 in	 cooking	 oil	 and	 partially	
hydrogenated	oil	samples.	The	generated	data	revealed	that	cooking	oil	had	a	low	TFA	content	
of	 0.40–1.80,	whereas	 TFA	contents	of	 partially	 hydrogenated	oil	 samples	were	high.	Among	
the	 analyzed	 samples,	 the	 highest	 level	 of	 TFA	was	 observed	 as	 26.50%	 and	 the	 lowest	 as	
9.12%.	 TFA	 level	 was	 found	 to	 be	 >10%	 in	 the	 rest	 of	 the	 analyzed	 partially	 hydrogenated	
samples.16		
In	another	research	study	conducted	in	2012,	Pakistan’s	five	most	popular	brands	of	margarine	














along	 palmitic	 acid	 suggested	 that	 the	 industrial	 margarines	 prepared	 from	 partial	
hydrogenation	of	palm	oil	were	an	ingredient	of	the	manufactured	biscuits.18	
A	 study	 carried	 out	 in	 2010	 on	 some	 breakfast	 cereals	 showed	 that	 these	 contain	 varied	
amount	 of	 TFA	 contents.	 This	 study	 reported	 that	 the	 content	 of	 TFA	 ranged	 from	 14.40	 to	
16.30%	of	 fat	 in	 breakfast	 cereals	 except	 one	 sample	 of	 corn	 chips	where	 TFA	was	 found	 at	
2.30%	of	fat.19	




Breakfast	 and	 snack	 foods	 are	 also	 noted	 as	 a	 major	 contributor	 of	 TFA	 in	 Pakistani	 diet.	
Research	performed	in	2016	to	determine	TFA	contents	in	traditional	products	like	poori,	cake,	
paratha,	doughnut,	and	puff	pastry	collected	from	Faisalabad	showed	the	highest	TFA	content	


















Fat	 rich	 food	groups	available	at	Pakistani	market	 shelves	are	 fats/margarines,	 ready	 to	 cook	
foods,	 ready	to	eat	 foods,	pickles	 in	oil,	cheese,	bakery	products,	potato	crisp,	snacks,	potato	
chips,	and	biscuits.	Nutrition	facts	tables	given	on	food	products	can	be	created	by	laboratory	
analysis	or	by	calculation	of	nutrient	on	recipe	basis.	The	absence	of	regulatory	mechanism	to	
ensure	development	of	authentic	nutrition	 facts	 tables	 through	calculation	on	 recipe	basis	as	
well	as	poor	knowledge	about	the	fat	type	used,	results	 in	calculation	errors	 in	TFA	values	on	
nutrition	facts	tables.	If	the	TFA	value	calculated	or	analyzed	in	a	product	on	per	serving	basis	





are	 reported	 as	 zero.	 This	 can	 be	 considered	 as	 misreporting	 by	 the	 manufacturer.	 The	
saturated	fat	and	TFA	level	in	a	food	product	largely	depends	on	the	type	of	fat	used	in	recipe	









products:	 cream	 analogues,	 vanaspati	 ghee,	 margarine,	 dried	 ice	 cream	 mix/	 dried	 frozen	
dessert/	 confection,	 whereas	 in	 Khyber	 Pakhtunkhwa	 (Food	 Standards)	 Regulations	 (2018)	
labeling	 is	 required	for	vanaspati	ghee,	margarine,	dried	 ice	cream	mix/	dried	frozen	dessert/	
confection.	Neither	in	national	standards,	nor	in	remaining	provincial	regulations,	are	any	other	




The	 food	 regulations	 are	 not	 harmonized	 in	 the	 country	 for	 control	 of	 dietary	 risk	 factors	 of	
NCDs.	National,	provincial,	and	regional	food	regulations	were	reviewed	and	coverage	for	TFA	
in	those	standards	was	evaluated.	.	























The	 REPLACE	 package	 issued	 by	 WHO,	 is	 a	 roadmap	 to	 reduce	 and	 eliminate	 industrially-
produced	TFA	from	the	 food	supply.	 	Complete	set	of	Pakistan	specific	 recommendations	 for	
implementation	 of	 REPLACE	 package	 for	 TFA	 elimination	 are	 prepared.	 These	












organizations,	 whereas	 engagement	 of	 government	 for	 policy	 review	 is	 needed.	 Cost	






Increased	 understanding	 towards	 selection	 of	 healthy	 fat	 choices	 along	 availability	 of	 such	
products	 can	help	 to	 procure	 TFA	 free	 food	products	 in	 institutions	 and	programs.	Advocacy	
material	should	be	developed	to	educate	population	to	make	healthy	choices.	Currently	focus	is	
more	on	food	safety	and	hygiene	while	making	the	procurement	decisions	than	consideration	
for	 diseases	 (NCDs).	 Implementation	of	 healthy	 food	 guidelines	 and	 advocacy	with	 key	 stake	








Lack	 of	 engagement,	 coordination	 and	 sensitization	 of	 professional	 societies,	 forums,	
associations	and	bodies	on	NCDs	and	disease	prevention	is	evident	at	present.	The	government	
bodies	 or	 key	 civil	 society	 stakeholders	 can	 take	 lead	 in	 educating	 the	 public.	 It	 can	 be	
accomplished	through	identification	and	sensitization	of	relevant	stakeholders	working	in	NCDs.	






poor	among	masses	as	well	as	 it	 is	not	on	priority	of	policy	makers.	Eagerness	 level	of	policy	
makers	 to	 receive	 information	 is	 a	 big	 challenge.	 Strong	 advocacy	 and	 lobbying	 with	





and	 harmonized	 taking	 the	 dietary	 risk	 factors	 and	 global	 regulatory	 best	 practices	 for	 their	










After	provincial	 interventions	 in	Punjab	and	KP,	 for	ban	 imposition	on	snacks	and	carbonated	
drinks	in	schools	and	colleges,	no	real	challenge	exists	to	achieve	this	action	goal.	In	this	regard	


















WHO	 recommendations;	 (3)	 amend	 food	 labeling	 laws	 so	 that	 clear	 information	 will	 be	
provided	to	inform	consumers’	healthy	food	choices.	
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1	 Margarine	(Brand	M-C)	 34.80	 13	
2	 Vegetable	ghee	(Brand	V3)	 33.03	 15	
3	 Margarine	(Brand	M-D)	 32.60	 13	
4	 Shortening	(Industrial	1)	 31.70	 11	
5	 Margarine	(Brand	M-J)	 30.30	 13	
6	 Vegetable	ghee	(Brand	V4)	 28.85	 15	
7	 Shortening	(Puff)	 28.59	 11	
8	 Shortening	(Champion	industrial)	 28.00	 11	
9	 Shortening	(Tullo)	 27.40	 11	
10	 Shortening	(Industrial	2)	 26.65	 11	
11	 Vanaspati	Ghee	(Sample	PHO-2)	 26.51	 14	
12	 Margarine	(Brand	M-E)	 26.50	 13	
13	 Margarine	(Brand	M-A)	 26.40	 13	
14	 Margarine	(Brand	M3)	 23.99	 15	
15	 Shortening	(Backman	Puff)	 23.37	 11	
16	 Margarine	(Bakery	3)		 23.09	 11	
17	 Margarine	(Brand	M4)	 22.16	 15	
18	 Vegetable	ghee	(Brand	V5)	 22.11	 15	
19	 Bakery	Margarine	3	 21.10	 12	
20	 Vanaspati	Ghee	(Sample	PHO-7)	 20.21	 14	
21	 Margarine	(Brand	M1)	 19.04	 15	
22	 Vegetable	ghee	(Brand	V1)	 18.57	 15	
23	 Shortening	(Industrial	3)	 18.29	 11	
24	 Vanaspati	Ghee	(Sample	PHO-5)	 16.32	 14	
25	 Margarine	(Bakery	1)		 16.10	 11	
26	 Margarine	(Brand	M-I)	 15.60	 13	
27	 Bakery	Margarine	5	 15.47	 12	
28	 Vanaspati	Ghee	(Sample	PHO-6)	 12.55	 14	
29	 Bakery	Margarine	1	 12.15	 12	
30	 Margarine	(Brand	M-H)	 11.70	 13	
31	 Margarine	(Brand	M-F)	 11.50	 13	





33	 Vanaspati	Ghee	(Sample	PHO-3)	 10.72	 14	
34	 Vanaspati	Ghee	(Sample	PHO-4)	 10.69	 14	
35	 Shortening	(Backman	Bisco)	 10.08	 11	
36	 Margarine	(Bakery	2)		 9.75	 11	
37	 Bakery	Margarine	2	 9.20	 12	
38	 Vanaspati	Ghee	(Sample	PHO-1)	 9.12	 14	
39	 Shortening	(Backman	Cremo)	 8.98	 11	
40	 Margarine	(Brand	M-G)	 8.30	 13	
41	 Bakery	Margarine	4	 7.95	 12	
42	 Shortening	(Royal	Blue)	 7.34	 11	
43	 Margarine	(Pastry)		 7.20	 11	
44	 Margarine	(Brand	M5)	 6.73	 15	
45	 Vegetable	ghee	(Brand	V2)	 5.36	 15	
46	 Table	Margarine	5	 5.00	 12	
47	 Dairy	Queens	Butter	 5.00	 12	
48	 Pak	Band	Butter	 4.70	 12	
49	 Table	Margarine	4	 4.58	 12	
50	 Layl	Pur	Butter	 4.15	 12	
51	 Margarine	(Table)		 4.08	 11	
52	 Dens	Butter	 3.80	 12	
53	 Nestle	Butter	 3.74	 12	
54	 Pak	Pure	Butter	 3.67	 12	
55	 Ali	Pur	Butter	 3.64	 12	
56	 Haleeb	Butter	 3.52	 12	
57	 Margarine	(Creamy)		 3.10	 11	
58	 Table	Margarine	2	 3.00	 12	
59	 Milk	Pak	Butter	 3.00	 12	
60	 Margarine	(Sofy)		 3.00	 11	
61	 Noor	Pur	Butter	 2.98	 12	
62	 Margarine	(Sofy	1)	 2.90	 11	
63	 Table	Margarine	3	 2.50	 12	
64	 Table	Margarine	1	 2.45	 12	
65	 Margarine	(Brand	M-B)	 2.20	 13	
66	 Margarine	(Pak	Band)	 2.09	 11	
67	 Margarine	(Bakery	4)		 1.67	 11	
68	 Cooking	Oil	(Sample	CO-12)	 1.63	 14	
69	 Margarine	(Brand	M2)	 1.56	 15	
70	 Margarine	(Blue	Band)		 1.45	 11	





72	 Cooking	Oil	(Sample	CO-13)	 1.17	 14	
73	 Cooking	Oil	(Sample	CO-14)	 1.14	 14	
74	 Cooking	Oil	(Sample	CO-8)	 0.52	 14	
75	 Cooking	Oil	(Sample	CO-10)	 0.52	 14	



































trans	 fat	 free	and	 the	maximum	allowance	 level	 for	 trans	 fatty	acids	




























a	 grace	 period	 of	 three	 years	 from	 the	 implementation	 of	 these	
Regulations	 to	 conform	 to	 these	 standards.	 During	 this	 grace	
period,	 trans-fats	 shall	 be	 not	 more	 than	 15%.	 (mentioned	 in	
product	description)	
• Trans-fat	percentage	shall	be	mentioned.	
• Trans	 Fatty	 acid	 content:	 Not	 more	 than	 10%	 (mentioned	 in	
product	characteristics	table)	
02.4.2	Table	Margarine	 Trans	fat:	Not	more	than	5%	
2.6	Oils/Fats	During	Frying	 	
Trans	fatty	acids:	Not	more	than	24	%			
13.1	Infant	Formulae	 Same	as	given	in	Punjab	Pure	Food	Regulations,	2018	for	similar	product	
13.2	Follow-up	Formula	
	
Same	as	given	in	Punjab	Pure	Food	Regulations,	2018	for	similar	product		
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